Methods
The glucose method in use is a ferricyanide reduction method* adapted to automation (3, 7) . Blood samples are aspirated successively from small cups on a rotating sample plate generally set to process 40 specimens per hour. The sample tubing connects with a reagent tubing so that the samples are mixed with saline-cyanide diluting fluid aspirated from a reagent bottle. Aspirating and propelling of fluids is achieved by a "proportioning pump" whose rollers simultaneously compress a set of parallel tubes of different diameters, which carry samples, reagents, and air to a manifold. All fluids are spaced by small amounts of air aspirated at the same time, and larger air spaces are interposed between successive samples.
The diluted blood samples are dialyzed against alkaline ferncyanide reagent and the resulting ferricyanide-glucose mixtures react on passing through a glass coil in a diethylene glycol bath of 950, The mixtures then enter a continuous-flow cell in a photoelectric colorimeter equipped with interference filters, and color changes are recorded continuously on a transmittance chart. The concentration of glucose is proportional to the decolorization of reduced ferncyanide sensitized by cyanide and calculated from plotted graphs of standards run under identical conditions with every series of unknowns. The standard deviation of normal ranges was ± 1.35.
The urea nitrogen procedure is an adaptation of the urea diacetyl monoxime reaction (5) . Briefly, the aspirated and diluted blood samples are dialyzed against diacetyl monoxime reagent, which is heated for full color development after mixing with acid arsenic solution. Colorinietry and recording are as outlined above. The standard deviation of normal range values was ± 0.14.
Bubble Mixing Device
Mechanical mixing of sedimented blood is accomplished by directing a stream of fine air bubbles against the bottom of any sample cup prior to aspiration of blood (Fig. 1) . The air passes through the same type of polyethylene tubing (0.034 in. diameter (7)) as is used for the sample pick-up, and is guided by a curved metal tube* similar to the pick-up crook to which it is soldered. The bubble mixing crook is centered on the sample cup that precedes the one on which the pickup crook is centered, so that aspirating and mixing in the two adjacent cups takes place at the same time. Both pick-up and mixing crooks are then tilted back by the same hinge mechanism while the sample plate rotates and moves the mixed blood sample into place for the pick-up. The polyethylene tubing is connected to an Erlenmeyer wash bottle almost filled with water and provided with a drawn glass tube to control the flow of washed air obtained from a compressed-air outlet.
An alternate but less efficient source of air is obtained from the proportioning pump of the automatic analyzing device (Fig. 1 ) by connecting the 0.034-in, polyethylene tubing with two 0.110-in. Tygon tubes placed on the pump manifold and joined by glass "H" connection at the pressure side of the pump. The circular plastic cover A 13-gauge eanula at least 3'4 in. long may be fashioned as illustrated in Fig. 1 .
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Clinical Ch.mlstry resting on all cup rims can be used if an additional hole is cut adjacent to that for the pick-up so that the bubble mixing tubing can enter the underlying cup. Reagents In addition to the reagents of the original method (7) it was found necessary to use sodium fluoride as an anticoagulant for the blood glucose method in order to inhibit glycolysis, which, in oxalated blood at room temperatures of 90#{176}F. or more during 1 hour of processing, may cause losses of 5 mg./100 ml. of glucose. Sodium fluoride is best dispensed in powder form from a small spatula with an indentation holding 30 mg. In order to insure absence of even finest fibrin threads, which may form in the foam of insufficiently rotated blood specimens and which may obstruct the polyethylene tubing or dialyzer, a drop of heparin sodium (10 mg./cc.) is placed in the specimen container prior to blood collection. Frothing during the bubbling of air through blood samples is prevented by the addition of 1 drop of octyl alcohol per 1.5-3 ml. of blood.
Results and Discussion Table 1 shows that glucose values (Series 1 and 2) obtained without bubble mixing are 11 and 14 per cent lower on the average than values obtained with bubble mixing and that the latter values agree with those of the reference method. On the other hand, the corresponding values of the urea nitrogen determinations show smaller deficits of 5.7 and 8.9 per cent when blood samples were not mixed. The better agreement of urea nitrogen determinations with and without bubble mixing is due to the fact that (1) there are no losses comparable to the glycolytic losses of glucose, and (2) Normally, red blood cells contain 18 and 17 per cent less glucose and urea nitrogen, respectively, than whole blood, depending on 
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Clinical Chamistry water content (4, 6); however, under pathologic conditions these differences may increase to as much as 24 per cent. Sedimentation in the sample cups, however, does not proceed to the point where cell mass proper is aspirated, but rather suspensions of higher cell concentration.
Values in sedimented blood will, therefore, fall between those of whole blood and of cells. On the other hand, even cell distribution produced by bubble mixing increases the accuracy, as shown, of the glucose method by 10 to 15 per cent, and that of the urea nitrogen method by 5 to 10 per cent.
It may be pointed out, finally, that the bubble mixing device described is not limited to the prevention of cell sedimentation in blood samples, but may be suitable as well for the processing of any unstable suspension or emulsion by automatic sampling such as is used in the automatic device discussed.
